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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Novelty (N) 



PdS) 



fiidustrial applicability QA) 



Claims 
Claims 



Claims 
Claims 



3, 4, 5, 8, 9, 10 
1, 2, 6, 1, 11 



YES 
NO 
YES 
NO 

YES 
NO 



Citatiaas and eacplanations 

Document 1: JP 4-187298 A (KK Nishinihon Jokaso Kanri 
Senta) , 3 July 1992; entire text (Family: 
none) 

Document 2: JP 2000-33393 A (Showa Engineering Co., 

Ltd.), 2 February 2000; claim 1 and paragraph 
[0007] (Family: none) 

(1) Claims 1, 2, 6, 7 and 11 

The invention set forth in claim 1 is not novel and 
does not involve an inventive step in the light of newly 
cited document 1 above. Document 1 discloses a sewage 
treatment process wherein liquid containing minute oxygen 
bubbles with a diameter of 5-15 ji is forwarded to a bio- 
oxidation tank. 



(2) Claims 3, 8, 9 and 10 

The inventions set forth in claims 3, 8, 9 and 10 do 
not involve an inventive step in the light of newly cited 
document 1 above. A person skilled in the art could easily 
apply techniques known in the field of biological water 
treatment, such as regulating the concentration of 
returned sludge, producing minute bubbles under the action 
of ultrasound, controlling the gas supply and regulating 
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the BOD load, in the invention disclosed in document 1. 

(3) Claims 4 and 5 

The inventions set forth in claims 4 and 5 do not 
involve an inventive step in the light of newly cited 
docximents 1 and 2 above. A person skilled in the art could 
easily use a gas supply means disclosed in document 2, 
which supplies a gaseous mixture of oxygen and ozone, in 
the invention disclosed in document 1, and investigation 
of the quantity of ozone supplied is conventional practice 
in the art. 
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Supplemental Box 

(To be used vfbea. the space in any of the preceding boxes is not sufficient) 

Continuation of: I. 4. 

In the amendments proposed by the submitted 
amendments dated 26 July 2004, the following features go 
beyond the scope of the disclosure of the international 
application as filed. 

(1) The statement "O and OH radical molecular and 
atomic reactions occur due to the action of ultra high 
temperature and high pressure (several thousand degrees 
and several thousand atmospheres) , and impact, as a 
result of the action of cavitation and ultrasound of 
20-12,000 kHz, and as much of the reactive gas as 
possible is dissolved, ", on page 6 of the description 
and in claim 1. 

(2) The statement "the ozone concentration in the 
aforementioned active gas is 0.01-0.04 mg/litre", on page 
7 of the description and in claim 3. 

(3) - The statement "the time for as much of the afore- 
mentioned reactive gas as possible to dissolve in the 
atomizer is within 0.5 second", on page 7 of the 
description and in claim 4. 

(4) The statement "the volume ratio per bubble is 
approximately 1/109" and the "bubble generation ratio is 
approximately 109-fold" 

Since, as mentioned above, claim 1 as amended is 
considered to contain novel features, claims dependent on 
claim 1 as amended also include novel features. 

Therefore, this report has prepared on the bases of 
pages 6, 7 and 11 of the description and claims 1-5 
before amendment. 
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SPECIFICATION 

WASTE WATER DISPOSAL PROCESS BY BIOSOLID METHOD 
INCLUDING LINE ATOMIZING TREATMENT 

Technological field 

[0001] The present invention relates to waste water treatment by the 
biosolid method or, more particularly, to a waste water tremment proc- 
ess in the biosolid method in which a reaction vessel is fed with a gas- 
dispersion liquid having a reactive gas containing oxygen or oxygen and 
ozone in dissolved fnrm liquid nr a dissolved form and a fine bubble 
form to be dispersed, kept staying or stored. 

Background technology 

[0002] The biosolid method is now widely practiced for cleaning of 
waste water. The biosolid method is a method in which a biochemical 
treatment is undertaken by utilizing microorganisms and oxygen so as 
to immobilize organic pollutant substances in the waste water as bio- 
solid which is partly decomposed to form water and carbon dioxide 
(self-digestion) to be removed. 

[0003] In a standard biosolid method, non-organic matters such as 
coarse suspended substances, sand and the like are removed, in a set- 
tling vessel (also called a settling pool) from the original waste water 
introduced into the waste water treatment system and the organic mat- 
ters are decomposed by means of microorganisms in a reaction vessel 
under an anaerobic atmosphere (sometimes called an anaerobic ves- 
sel) to be converted into water-soluble substances and a biochemical 
reaction is conducted by means of microorganisms in a reaction vessel 
under an aerobic atmosphere (sometimes called an aeration vessel or 
aerobic vessel) followed by settling of the biosolid produced in the reac- 
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tion vessel, in a biosolid settling vessel (also called a biosolid settling 
pool) and release of the supernatant water from the waste water treat- 
ment system along with recycling of a part of the biosolid into the reac- 
tion vessel and elsewhere as the recycled biosolid for recycling utiliza- 
tion of the microorganisms while the remainder of the biosolid as the 
excessive biosolid is, after treatments of dehydration. 
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1) enabling curtailing the excessively large space; 

2) reducing power consumption such as the power for aeration to 
accomplish energy saving; 

3) controlling the waste water treatment system by the biosolid 
method compositely and efficiently; 

4) enabling adaptation/disposal of sewages with high concentration 
and high loading; 

5) reducing or annihilating excessive biosolid; and 

6) preventing, in addition to the above, generation of malodors, CO2 
and dioxins; 

[0018] In order to solve the above-described problems, the line atomiz- 
ing waste water treatment method of the present invention is charac- 
terized in that, i n P ^^^^^ water t rpatment process bv the biosolid 
mP.thnd. an ag iipnuR me H him nnnsistinn of a returned hiOSOlid water or 
nippn wRter admixed wi t h vnlnme % or less of a rftactlve qas COP- 
c^ic^tln g of oxygpn nr a mi xed nas of oxygen and ozone and pressure- 
transferred hy pumping t n a linP atomizer under ahout 0.0981 MPa to 
ahntit MPa ri to 55 k g/nm^^ so as to cause. as a result of the in- 
teraction of navitation/ultrasoni c waves of ?0 to 120Q0 kHz , in the at- 
nmi7er. an Q/OH radical mnlpnules/atoms reaction i-s caused by the in- 
tPrartinn/impant of an ultr ahigh tempe rati i rf^/hi q h pressure (several 
thousand de grPPs and s pvpral thousands atmospheres, and dissolving 
of the reacti vp gas to the limit where when a remainder of the reactive 
gas is found , thP remain ing antlvated nas is dispersed and mixed in a 
huhhie diamptpr of 1 nm to r:^nooo nm to form a dissoiutiop/dispersion 
ll gilid of thP af^tivate d 0^'=^ while the aforementioned dissolu- 
tion/dis persion liguid nf th p antivated gas is introduced into the sewage 
under treatment. 



[0019] It i.c; prfiffirabip that: the p nn inariina of the aforementioned 
wa«;te water ..nHer treatm e nt ran he in the range from 50 to 2QQQQQ 
m g/liter. the nynne nnnc p ntratinn nf the aforementinnR( 1 motivated qas 
nan hen.QI tn n OA mn/lit e r the time for limit dissolutjnn of the qfore- 
mentinned re«ntive nas in the atomize r can he 0,5 second or shorter. 
and in accnrHanne wit h the proneedinn conditions of waste water 
treatment, th^ kind nf the r ^artive gas, concentration. Volume, the ves- 
sel or pool fnr rptnrninq and the duration for introduction as set are 
managed unitarily. 

Brief description of the drawing 

[0024] Figure 1 is an illustrative drawing showing an example of the 
gas-liquid mixer which can be satisfactorily used as the atomizer in the 
present invention. 

[0025] Figure 2 is an illustrative drawing showing an example of the 
gas-liquid pressure-transfer pump most satisfactorily usable in the pre- 
sent invention. 

[0026] Figure 3 is an illustrative drawing showing a basic apparatus 
constitution which can actually conduct the line atomizing method for 
biosolid water in the present invention. 
[0027] Explanation of signs 

1 : tube 

2: blade panel 

3: chord-side side edge (of the blade panel) 

4: partitioning plate 

6: inner peripheral wall (of the tube) 

7: head portion of hemisphere 

8: leg portion 



the present invention has accomplished to transfer under pressure of a 
gas-liquid with a high gas/liquid ratio of a desired liquid and a reactive 
gas of oxygen as a hardly dissolvable gas or oxygen and ozone into an 
atomizer having a function for rendering the gas-liquid into ultrafine 
bubbles or forming a mixture and having a function to generate cavita- 
tion and ultrasonic waves under a high pressure and by the afQcemeoz 
tinnf^rt p^tomizer treatment, the reactive gas is caused to be dissolved in 
the aforementioned gas-liquid to give a gas dispersion liquid, when the 
^^iiY^torj r ^»^ ^tiil remains , while the same is introduced into a reaction 
vessel where the biochemical reaction is promoted by sufficient aeration 
(o.,ppiynfHic..c,nivpd oxvaen^ or, altematively. in the course of formation 
of the gas-dispersion liquid in the aforementioned line atomizer, the 
ozone-oxidation decomposition reaction is effected instantaneously and 
the same is introduced into vessels/pools other than the reaction vessel 
so that these vessels/pools are imparted with a function of biological 
treatment to make composite of the functions of the vessels/pools along 
with 1) the step of oxygen aeration dissolution/staying/storage, 2) the 
step of ozone oxidative decomposition and 3) the step of biosolid re- 
turning unitarized in the biosolid-retuming line so as to enable control 
and management to accomplish decreasing or disappearance of ex- 
cessive biosolid and enabling disposal of even high-loaded waste water 
and further to accomplish space saving, energy saving and manpower 
saving. 

[0029] In the following, the present invention is described in detail suc- 
cessively. 

[0030] If oxygen gas (air)/ozone and the like could be imparted with in- 
creased dissolving rate, dissolvable volume and dissolving efficiency 
into water, it would be within thought that the performance of waste 
water treatment could be improved due to promotion of the biochemical 
activity by microorganisms but no particular proposals have been made 
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heretofore based on such an idea. 

[0031] It is well known that, in order to accomplish good dissolution of a 
gas such as oxygen gas (air)/ozone into water, it is effective: 

1) to decrease the size of the gas particles (bubbles) (to increase 
the gas-liquid contacting interface for extension of the time for 
ascending of the bubbles): 

2) to increase the number of the gas particles (bubbles); 

3) to increase the gas pressure or to increase the pressure of 
gas-liquid mixture; 

4) to increase the concentration of the gas (reactive gas) and to 
increase the aeration volume; 
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5) to increase the volume capacity of the reaction vessel; 

6) to decrease the liquid temperature; and others. 

[0032] In the present invention, 1), 2) and 3) mainly among the above 
can be accomplished and, besides, making a possibility of using oxygen 
in place of air in 4), so as to accomplish energy saving and manpower 
saving by decreasing the vessel volume, space and aeration volume. 
[0033] By means of a line atomizer treatment, in the present invention, a 
desired volume of the reactive gas is instantaneously and rapidly dis- 
solved , the remainder being dispersed/staying/stored in the liquid in the 
form of ultrafine bubbles so that the liquid holding the thus dis- 
persed/staying/stored reactive gas can be returned/introduced satis- 
factorily to the aeration treatment process in a dissolved state or in the 
form of ultrafine bubbles suitable for utilization. 

[0034] The liquid to be used for the gas-dispersion liquid can be clean 
water (which can be the water separately taken from outside of the 
waste water treatment system or can be the supernatant water within 
the waste water treatment system) or can be the biosolid water under 
returning (returned biosolid water). 

[0035] The most efficient embodiment is the case where the reactive 
gas is added to a returned biosolid water of high concentration or to ex- 
cessive biosolid water. In an actual practicing, however, the liquid to be 
used for the gas-dispersion liquid can be obtained by utilization of well- 
balanced returning of the biosolid water (biosolid concentration 2 to 
200000 mg/liter) but, in the case of sudden increase of the concentra- 
tion in the introduced waste water, in the case of shortage of the return- 
ed volume with the biosolid water only or in the case of better availability 
of out-system water, clean water from outside of the system can be 
utilized. According to the present invention, the object can be fully ac- 
complished even in the case of using such an out-system liquid by sup- 
plying a small amount of the gas-dispersion liquid because a large 
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volume of the reactive gas can be dispersed/can stay/can be stored in 
the gas-dispersion liquid. Incidentally, the economical merit is never 
decreased even in the case of supplying the gas-dispersion liquid to 
outside of the disposal plant. 

[0036] 1) With respect to size reduction of gas particles (bubbles) 
[0037] According to the present invention, size reduction of gas parti- 
cles (bubbles) can be accomplished by means of a treatment with an 
atomizer (0.5 second or less of one-pass treatment time) having per- 
formance of eddy-flow mixing of a gas-liquid (liquid containing a gas) to 
convert the gas into ultrafine bubbles so that a part thereof is dissolved 
in the gas-liquid (gas-dispersion liquid), the remainder converted into 
ultrafine bubbles being in dispersion/staying/storage. 
[0038] The size of the oxygen gas particles (bubbles) in dispersion/ 
staying/storage in the gas-liquid in the form of ultrafine bubbles is de- 
sirably 30 M m or smaller as an average bubble diameter in order to be 
in accordance with the biochemical reaction rate of microorganisms by 
successive dissolution of the undissolved oxygen in dispersion/staying/ 
storage in the form of ultrafine bubbles as the oxygen in a dissolved 
form becomes consumed by the biochemical reaction of microorgan- 
isms. It is preferably 1 M m or smaller. 

[0039] A bubble diameter for aeration of 1 M m is outside of the practice 
record in the history of the waste water business. The bubble diameter 
at the world-wide highest level heretofore would be 1 mm = 1000 /x m. 
[0040] To make comparisons between bubbles having a bubble 
diameter of 1 At m according to the present invention and bubbles hav- 
ing a bubble diameter of 1000 M m; 

a) the volume ratio per single bubbles is about one 1 0^h; 

b) the ratio of the numbers of generated bubbles is about 1 0^ times; 
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Selection/decision should be made by conducting an optimized plan- 
ning depending on the condition of the water quality loading of the water 
for treatment. 

[0053] With respect to ozone, a gas of an appropriate concentration can 
also be used. 

[0054] In the present invention, meanwhile, uniform dispersion and 
long-term staying/storage of oxygen/ozone can be accomplished to the 
water under treatment by means of formation of ultrafine bubbles to 
greatly increase the utilization efficiency thereof enabling search- 
ing/estimation of the actually requisite amount of oxygen/ozone so that 
there no longer be need for excessive supply. The consumption effi- 
ciency of oxygen/ozone can be maximized so that a solution is provided 
for the problems in the prior art methods due to large aeration volumes, 
large capacity tanks and large power consumption with applicability to 
high-loading waste water, accomplishment of energy saving and man- 
power saving and possibility of unitary and efficient control/ man- 
agement of the waste water treatment system by the biosolid method 
simultaneously with the absence of need to provide a process for the 
detoxication treatment of ozone. 
[0055] 5) With regard to the liquid temperature 

[0056] As to the liquid temperature, there is no particular limitation in 
principle. Assuming that the only matter to be considered is dissolution 
of the gas to water, the liquid temperature should desirably be low but, 
depending on the types/contents of the treatment for the water, a higher 
efficiency can be obtained with an adequately high liquid temperature in 
chemical reactions as well as in biochemical reactions. The ambient 
temperature of environment or room temperature may be suitable when 
the cost for heating/cooling is taken into consideration. 
[0057] In the present invention, a line atomizer is employed in order to 
disperse a gas into a liquid in the form of ultrafine bubbles. 
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[0058] The line atomizer is a set of apparatuses consisting of a gas- 
liquid pressure-transfer pump capable of pressure-transferring a gas- 
liquid (gas-containing liquid) in a gas-liquid ratio not exceeding 50% by 
volume under a pressure of about omOl to 5.394 MPa (1 to 55 kg/cm^) 
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and an atomizer capable of exhibiting a function of subjecting the 
aforementioned gas-liquid to eddy flow/mixing under a high pressure 
(about n.Q981 to 5.394 MPa (1 to 55 kg/cm^)) to generate cavitations 
and ultrasonic waves of 20 to 1 2000 kHz either singly or simultaneously 
thereby converting the aforementioned gas-liquid into ultrafine bubbles 
of 1 nm to 30000 nm bubble diameter and further to form O radicals and 
OH radicals while a line atomizer system implies a system in a series 
consisting of the aforementioned line atomizer and an oxygen and/or 
ozone feed unit or preferably an oxygen/ozone cycle generator and ca- 
pable of effecting unitary running control depending on the conditions of 
waste water treatment. 

[0059] The atomizer can be used regardless of the form provided that it 
is suitable for efficiently dispersing/mixing into fine (ultrafine) bubbles to 

be stored in the liquid. 

[0060] Usable atomizers include, for example, those consisting of the 
static-type mixers in a multistage arrangement or in a parallel arrange- 
ment for the respective functions. As a preferable example of the atom- 
izers, there can be named the "stirrer apparatus" used in the "ozone 
reactor" (official publication of Patent Kokai No. 7-1 24577). 
[0061] The "stirrer unit" (mixer) described in the official publication of 
Patent Kokai No. 7-124577 is as illustrated in Figure 1 . 
[0062] In Figure 1 , it is constituted from two semielliptical blade plates 2 
approximately having similarity disposed at the fluid-inlet side A of the 
tube 1 in such a fashion that the chord-side peripheries 3 of the blade 
plates 2 face each other and intersect symmetrically relative to the 
center axis of the tube, 
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the flow velocity of the gas-liquid dual phase passing through the ato- 
mizer is increased as the pressure at the inlet to the atomizer is in- 
creased leading to more violent generation of the cavitation. Accord- 
ingly, it could readily be understood that a pressure as high as available 
at an economical level is desirable. 

[0078] It would be difficult by mechanical agitation/cutting performance 
alone in order for ultrafine bubble formation and ultraflne mixing of a 
gas-liquid to reach a nanometer level and ultrafine bubble formation and 
ultrafine mixing could be accomplished only by increasing the flow ve- 
locity of the gas-liquid dual phase to generate cavitation and ultrasonic 
waves exhibiting a synergistic effect with eddy flows. 
[0079] It is well known that the factor of pressure is important for dis- 
solving/dissolution of a gas and a higher pressure is more advanta- 
geous. By taking these facts into general consideration, the pressure 
range in the present invention is selected in the range of about Q.0981 
MPa to about 5.394 MPa (1 to 55 kg/cm^). 

[0080] Here, in a simple returning process of biosolid ("0" amount addi- 
tion of reactive gas), it is also required to conduct the running at a low- 
pressure level so as not to destroy the microorganisms. Besides, the 
practically attainable high pressure (about 5.394 MPa) is targeted in 
order that, in the oxidation/decomposition of biosolid with a reactive gas 
containing ozone in a high concentration, the oxidizing/ decomposing 
performance by the synergistic effect of the oxidizing/de-composing 
performance of ozone in itself and the effect of cavitation/ ultrasonic 
waves obtained under a high pressure as well as the performance due 
to O radicals and OH radicals can be efficiently utilized. 
[0081] In the present invention of which the subject matter is waste wa- 
ter treatment by the biosolid method treating a huge amount, 




[0123] On the other hand, the concentration of a stored biosolid with a 
water content of about 80% is 20% by weight corresponding to 200 
g/liter = 200000 mg/liter so that a biosolid concentration of 200000 
mg/liter is an actually possible case. According to the line-atomizing 
method of the present invention, however, even a stored biosolid of 
such a high concentration can be fully complied with by means of the 
high efficiency in the ozone oxidation/decomposition and BOD-forming 
treatment using high-concentration ozone by an atomizer of a very high 
capacity per time for one-pass instantaneous treatment (0.5 second or 
shorter), improvement in the efficiency of biological oxidation with a 
large amount of oxygen supply and expansion of the treatment capacity 
in the whole disposal system by way of imparting multiple- functionality, 
to the vessels and pools with returning also to the adjustment vessel, 
first settling pool (vessel) and others. 

Utilizability in industry 

[0124] The present invention is characterized in that, in a waste water 
treatment process by the biosolid method, the functions to ultrafine 
bubble formation, mixing and storage functions of a reactive gas, func- 
tions to generate cavitations/uitrasonic waves and a controlling function 
to unify these functions for exhibition of a synergistic effect are provided 
and, by using a line atomizer treatment, clean water or returned biosolid 
water is subjected to oxygen aeration and/or ozone oxidation and the 
gas-dispersion liquid is returned to the reaction vessel or to the adjust- 
ment vessel or settling vessel as a preceding process to the reaction 
vessel, or to the biosolid settling vessel as a process succeeding 
thereto and the like. 

[0125] The line-atomizing waste water treatment method of the present 
invention is effective for solving the problems in the prior art as follows. 
[0126](D The water for disposal can be provided with an amount of dis- 
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(d) by imparting the function of biochemical activity to the adjustment 
vessel and settling pool (vessel), the reaction vessel can be made 
compact or can be omitted; 
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solved oxygen/an amount of dissolved ozone required instantaneously 
when needed. Accordingly, the reaction for disposal of the water under 
treatment can greatly be activated. For example, aeration (dissolution of 
oxygen into the liquid and oxygen supply to microorganisms) can be 
carried out within an extremely short time by the treatment with a line 
atomizer so that the staying time of the water for disposal in the reaction 
vessel (aerobic/aeration) can be very short (or, it is possible that the 
reaction vessel (aeration) is required no longer). Further, the biochemi- 
cal reactions, which, in the prior art, take a staying time as long as days, 
can be accomplished sufficiently with a staying time of hours order. 
[0127](D By supplying the oxygen gas or ozone gas to be added to the 
water under treatment instantaneously and in a large amount to cause 
dispersion/storage in the water for disposal, continuous running of 
aeration for 24 hours a day as in the prior art is no longer necessary 
enabling intermittent running and enabling repetition of the anaerobic 
denitrification process, which is sometimes insufficient in the prior art so 
as to ensure sufficiency of the anaerobic denitrification process. Moreo- 
ver, the utilization efficiency of the reactive gas is extremely high so that 
the oxygen gas and ozone gas can be supplied in a minimum neces- 
sary amount without requirement for a supply in an excessive amount. 
Even in the case where ozone is added, accordingly, there is no need 
for extraneous facilities to detoxify noxious ozone in conducting dis- 
charge to outside of the system. 
[0128] To say particularly: 

(a) excessive biosolid is formed in a reduced volume or not formed; 

(b) the power consumption for aeration can be decreased to one fifth to 
one tenth or smaller to effect energy saving; 

(c) separate installation of exclusive-use ozone-oxidation vessel, de- 
pleted ozone disposal unit, air-oxygen disperser unit, withdrawal 
pump for excessive biosolid and the like are no longer required; 
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CLAIMS 

1 . A bioredox waste water treatment by the line atomizing process 
characterized in that, in a waste water treatment process by the biosolid 
method: 

an aqueous medium consisting of returned biosolid water or clean water 
is admixed with 50 volume % or less of a reactive gas consisting of oxy- 
gen or a mixed gas of oxygen and ozone; 

the same is pressure-transferred by pumping to an atomizer (mixer) 
under about 0.0981 MPa to about 5.394 MPa (1 to 55 kg/cm^); and, 
as a result of acting of cavitati on/ultrasonic waves of 20 to 12000 kHz, 
an O/OH radical molecules/atoms reaction is caused by way of act- 
ing/impacting of a superhigh temperature/high pressure (several thou- 
sands degree/several thousand atmospheres) so that 
the reactive gas is dissolved to the limit and the remainder, if any, of the 
active gas is dispersed and mixed as bubbles of 1 nm to 30000 nm 
diameter forming an active gas-dissolved/dispersed liquid and 
the aforementioned active gas-dissolved/dispersed liquid is introduced 
into the waste water under treatment. 

2. The bioredox waste water treatment by the line atomizing proc- 
ess described in claim 1 in which the BOD loading of the aforemen- 
tioned waste water under treatment is in the range from 50 to 200000 
mg/liter. 

3. The bioredox waste water treatment by the line atomizing proc- 
ess described in claim 1 or claim 2 in which the concentration of ozone 
in the aforementioned active gas is adjusted to 0.01 to 0.04 mg/liter so 
as to cause self-oxidative annihilation of the biosolid. 




4, The bioredox waste water treatment by the line atomizing proc- 
ess described in either one of claim 1 to claim 3 in which the length of 
time taken for up-to-limit dissolution of the reactive gas in the atomizer 
does not exceed 0.5 second. 

5. A process for waste water treatment by the line-atomizing biore- 
dox process according to the treatment described in claim 1 in which 
the kind, concentration and volume of the reactive gas, the vessel or 
pool for returning and the introducing duration are selected and unitarily 
managed in accordance with the proceeding condition of waste water 
treatment. 
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